Abstract Delta-like homolog 1 (DLK1), a paternally imprinted gene with several alternative splicing isoforms, is an important regulator of fetal and postnatal development. We report here the sequence of porcine DLK1 (pDLK1) and examine the expression and alternative splicing isoforms in the pig (Sus scrofa) and human. DLK1-A was the sole isoform identified in human tissues and has been shown to be present in mouse and cattle. Surprisingly, DLK1-A was undetected in various tissues from fetal and postnatal pigs. Instead, DLK1-C2 was the most abundant isoform while DLK1-B was expressed to a lesser extent.
DLK1 (pDLK1) and examine the expression and alternative splicing isoforms in the pig (Sus scrofa) and human. DLK1-A was the sole isoform identified in human tissues and has been shown to be present in mouse and cattle. Surprisingly, DLK1-A was undetected in various tissues from fetal and postnatal pigs. Instead, DLK1-C2 was the most abundant isoform while DLK1-B was expressed to a lesser extent.
In fractionated adipose tissue, pDLK1 was most highly expressed in the stromal-vascular cell fraction. In addition, total pDLK1 was highly expressed in fetal adipose tissue but dramatically decreased postnatally.
Our data suggests that expression of DLK1-B and -C2 isoforms is sufficient for normal pig development. Furthermore, human and pig samples showed no alterations in species-specific splicing, but expression levels decreased with age suggesting that regulation of expression, not splicing, is the most likely mechanism controlling the biological function of DLK1. 
Materials and Methods

Introduction
DLK1 biology is important to the agricultural research community because the desirable callipyge phenotype in sheep has been shown to be due to the overexpression of DLK1. DLK1 overexpression in transgenic mice presented a callipygian phenotype with increase muscle development and reduced adipocity 1 . Several Dlk1 protein isoforms have been reported in various species which have been shown to be the product of alternative splicing (AS) of primary transcript mRNA. In the mouse, six AS isoforms have been identified 2;3 . It is debated whether the cow has two AS isoforms 4 , T. et al. 2003) or three 5 . DLK1 AS in humans has not been thoroughly examined previously. The roles of mDLK1 isoforms (named A-D) have been studied during mouse adipocyte differentiation. DLK1-A and -B transcripts code for protein products that can be cleaved to 50 and 25kDa soluble polypeptides 3 . The 50kDa protein has been shown to prevent adipocyte differentiation in culture 6;7 . Short form Dlk proteins (Dlk1-C, -C2, -D, -D2) contain only one proteolytic site producing the 25 kDa soluble protein which did not prevent preadipocyte differentiation in vitro 7 . We reported here the unique alternative splicing pattern of the DLK1 gene in the pig and human and compared the sequences of splicing junction sites in several species. Our investigation includes tissue distribution of splicing isoforms, development alterations in expression level, and splicing with porcine adipose tissue development. Fig.6 A) pDLK1 isoform expression in the adipose tissue at different ages of the pig. Total RNA was isolated from 70-day old fetal, 6-day old and 140-day old pig adipose tissues. PCR for pDLK1 splicing isofoms using the pDLK F5/R5 primer set is shown in an agarose gel. B and C) Quantitative real time RT-PCR for total pDLK1 and PPARg expression in pig adipose tissue at three different ages. Bar charts represent data from at least three animals per group performed in duplicate and are corrected for cyclophilin. Data reported as means ± S.E.M. The levels of total DLK1 expression at day 6 and day 140 were significantly lower than that of the fetus (ANOVA, p < 0.01). The levels of PPARg expression in pig adipose tissue at day 140 were significantly higher than those at fetus and day 6 (ANOVA, p < 0.001). Fig 4B. hDLK1 splicing in human fetal and adult tissues. Liver (Liv), kidney (Kid), and adrenal gland (Ad). hDLK1-A is expressed in fetal liver, fetal kidney and adult adrenal gland. 
